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THE EYE FLUKE DISEASE (DIPLOSTOMATOSIS)
IN FISHES FROM UTAH
Richard A. Heckmann' and James R. Palmieri'

Abstract.— During 1976 and 1977, 798 fish representing 11 species from eight collection sites in Utah were
examined for metacercariae of Diplostomtnn rfpathaceum, which causes the fish eye fluke disease, diplostomatosis.
Eight species were infected. The infection rate ranged from 7 percent of 46 Salmo gairdneri from Soldiers Creek
Reservoir to 100 percent in 7 species of fish from four collection

given for collection

sites,

During the past four years we have been
the incidence, hfe history, morhost-parasite
relationships,
and
phology,
control of Diplostomum spathaceum in Utah
fishes. Palmieri et al. (1977) reported on the
life history and habitat analysis of the eye
fluke. The incidence of infection for 1974
and 1975 was reported in a previous pub-

fluke

al.

and

Fish

are

A

Strawberry

Reservoir,

of

piscine

hosts

was accom-

the

sampled during routine and annual

the

of fish

in-

populations throughout

the state. Arrangements

were made

to ob-

samples following the inventories
accomplished by the state fisheries biolotain

the

Fish were collected by gill net, seine,
and hook and line, then placed in ice chests
gists.

until the senior author obtained the

samples

Brigham Young University. The
species was determined and recorded.
In the laboratory, fish were examined for
metacercariae of D. spathaceum. Each individual eye was extracted and carefully examined, records of fish and lens condition
determined, and individual numbers of
worms found infecting the right and left
for study at

can be slightly hampered or lost, depending on the number of worms present.

fish

show retarded
food habits. In-

loss, fish

in

survey

vestigations

the presence of the metacercarial stage
parasite. Visual acuity for infected

growth and a change

for

new hosts for Utah
and summarize four

cooperation of the Utah
Division of Wildlife Resources. Regional
fisheries biologists provided heads of fish

of this

In addition to visual

data

of

plished with

most common second intermediate hosts;
however, infections in amphibians, reptiles,
and mammals have also been reported (Ferguson 1943). Once the cercariae have penetrated the second intermediate host, they
lose their forked tails and migrate to the
lens tissue, where the metacercariae develop
in 50-60 days (Erasmus 1958). Diplostomatosis causes cataracts of the lens tissue, due
to

indicate

of infection,

Materials and Methods

Diplostomwn spothaceum (Rudolfi 1819),
which causes the disease diplostomatosis, was reported in Strawberry Reservoir, Utah, by the Division of
1973.

fish,

Utah.

1976).

Resources in

in
sites

years

or the fish eye fluke

Wildlife

charts for four years of data are

(1976-1977) for the prevalence of the eye

studying

lication (Evans et

Summary

sites.

piscine hosts in Utah, and fish hosts for Strawberry Reservoir, Utah.

eye recorded.

crease in the incidence of the disease in the
state has generated public and academic

Results

concern.

The purpose of this paper
two years of
last
the

is

A

on
data

to report

survey

total

of 798 fish

were examined from
Utah during 1976

eight collection sites in
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and 1977 (Table 1). Of the 11 species of
fish, 8 were infected with the metacercariae
of D. spathaceum (Table 1).

Table

1.

Location,

fish host,

Vol. 38, No. 4

There are 13 known piscine hosts for the
eye fluke in Utah (Table 2), which have
been found at 14 sites (Table 3). From pre-

and parasite infection data of Diphstomum spathaceum

for

Utah (1976 and

1977).
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vious published data (Palmieri et

al. 1976b,
1977) we have added 3 additional hosts and
included 4 more sites for diplostomatosis in

Utah. The rate of infection varied from 7
percent for a Salmo gairdneri from Soldiers
Creek Reservoir to 100 percent found in
seven species of fish {Salmo gairdneri, Rich-

Catostomus ardens, Gila
atraria,
Lepomis macrochirus, Catostomus
platyrhynchus, Salvelinus fontinalis) from 4
ardsoniiis balteatus,

of the 8 collection sites (Table

To

There has been an increase in the incidence of metacercariae for fish in Strawberry Reservoir (Table 4). Salmo gairdneri
has gone through an increase in prevalence

and numbers during the
last

samples of

stabilization
1

Table

have been checked for diplostomatosis. Although the number of metacercariae
in the right and left lenses of individual
hosts seldom was identical, no significant
lens preference was noted. Examination of

cariae of

data related to host-sex susceptibility to infection by metacercariae of D. spathaceum

revealed no significant correlation.
The rate of infection of D. spathaceum
across Utah

is high, as exemplified by samfrom Strawberry Reservoir (Table 4).

For this body of water, three species of fish,
Salmo gairdneri, Salvelinus fontinalis, and
Catostomus platyrhynchus, have large numbers of metacercariae which probably impair vision.

Discussion
Samples of fish from eight collection sites
Utah were examined for Diplostomum
spathaceum metacercariae. These data svibin

previous results (Palmieri

et

al.

1977) that the rate of infection across Utah
high and widespread. Three additional
is

and four reservoirs are includfor intermediate hosts and
habitats respectively. There are sites in
Utah where the fluke has not been found.
The reason for this is indicated by the lack
of the needed shoreline and bottom vegetation, so important for the development,
growth, and reproduction of snails. The lack
of vegetation, snail, and gull hosts, as well
as the presence of low water temperatures,
probably accounts for the low infection rate
piscine hosts

lists

in high alpine lakes. The lack of shoreline
vegetation is another reason for the absence

of

the

disease

lower elevations.

in

reservoirs

four years.

The

number

of

worms per eye

to

22

Utah,

ed on the

last

piscine host suggest a

1).

date, a total of 1637 fish, including

stantiated

in

this

200 -I- ). The Utah chub, Gila
atraria, has become prominent in recent gill
net samples from Strawberry Reservoir. All
(range

species from 21 collection sites throughout

ples
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and

lakes

at

2.

Summary

of fish hosts positive for metacer-

Diplostomum spathaceum

in Utah.
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the chub from the last sample

with limited mimbers
metacercariae.

(1

were infected

to 14 per host) of

There has been no

signifi-

Examination of those fish blinded with cataract and containing a heavy burden
of larval

metacercariae revealed stunted growth

cant change in the infection rate for Salmo

(length,

Catostomus platyrhynchus, and Salvelintis fontinalis during the four-year sampling period for Strawberry Reservoir

ing

clarki,

(Table

The

Table

4.

girth,

behavior

and weight), abnormal feed(lack

of

response

to

visual

and decreased vital acuity (Palmieri
1977). Ashton et al. (1969) reported

stimuli),
et

al.

that larvae migrate to the eye via
vascular-

4).

pathological effects of Diplostomum

spathaceum upon the
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fish

host

are

many.

venous channels and showed that the lens,
may be pro-

vitreous, or cortex of the eye

Fish sampled from Strawberry Reservoir, four years.
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liferated with metacercariae.

chronic

flammatory
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infections
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heterophils

in

and

macrophages with ingested

the

vitreous
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